I report implementation of the coherent-potential approximation for obtaining the electronic density of states and component charge densities in disordered muffin-tin alloys. Illustrative results for Cu"Ni~"are presented. The extent to which the self-consistency in treating disorder influences the electronic spectrum is considered.
L. Sharts, Opt. Spektrosk. 43, 161 (1977) [Opt. Spectrosc (U. SSR) 43, 88 (1977) ] . 5B . O. Seraphin 7M . G. Albrecht, J. F. Evans, and J. A. Creighton, Surf. Sci. 75, L777 (1978) .
H. C. Gatos and M. C. Lavine, Prog. Semicond. 9, 1 (1965) . 9J . Renau, P. K. Cheo, and H. G. Cooper, J. Opt . Soc . Am. 5V, 459 (1967) ; E. L. Church and J. M. Zavada, Appl. Opt. 14, 1788 Opt. 14, (1975 ; G. J. Wilhelmi, J. %. Bouse, Jr. , and A. J. Blanchard, J. Opt. Soc . Axn. 65, 1036 Axn. 65, (1975 . A. A. Studna, Appl. Opt. 8, 220 (1975) , and Rev. Sci . Instrum. 49, 291 (1978 Here, the crystal potential is assumed to be given as the sum of nonoverlapping, spherically symmetric, muffin-tin atomic potentials v""(~&(r) =v "(~&( lr -R"l), centered on the atomic sites (Rj.
D. E. Aspnes and
By going into the angular momentum representation, and using the familiar multiple-scattering-theory techniques, ' we can study the properties of the disordered alloys on the basis of the muffin-tin Hamiltonian (l). Without presenting details, I quote the relevant expressions for the C PA spectrum":
Vc, "'-BI) with (p~(E)) "obtained from (3) by interchanges A -B and x -y (=-1-x). Here p, (E) denotes the freeelectron density of states, and N the number of atoms in the crystal. L=(l, m) is a composite angular momentum index including both orbital and magnetic quantum numbers. Bg(E) is the matrix of usual Korringa-Kohn-Rostoker (KKR) structure functions. T~v~, and rcpt respectively, are the on-theenergy-shell matrix elements of the A, B, and effective coherent-potential scattering operators. These are related to the phase shifts 6, "~~~v ia the familiar equation We note that the free-electron singularities arising from the dBk/dE term in the component density-of-states formula (3) do not cancel against those coming from p, (E) terms The. Ref. 3 is shown in Fig. l in disordered muffin-tin alloys. The dashed curves in this figure have been obtained by replacing vcp~by (r)=x7"+(-1-x)Ts in Eqs. (2) and (3) and represent the lowest-order approximations to the full CPA results. (Since they employ (v), the dashed curves in Fig. 2 are labeled as ATA. This new ATA, however, differs significantly from the commonly used version of the ATA, '"' and will be discussed elsewhere. ' A comparison of the solid and the dashed curves in Fig. 2 reveals that, aside from larger overall smoothing, self-consistency causes no significant changes in the locations or widths of the spectra.
In view of Fig. 2 
